Introduction
Traumatic, inflammatory, autoimmune, and idiopathic conditions may cause derangement of peripheral nerves. Carpal tunnel syndrome (CTS) is the most common entrapment syndrome and may be caused by any kind of median nerve (MN) compression at the wrist level. Some anatomical variants such as a presence of accessory muscles or bifid MN, as well as the presence of space-occupying lesions within the carpal tunnel (ganglion cysts and tumors), may be predisposing factors related to CTS. Some endocrine disorders (diabetes, hypothyroidism, and acromegalia) or systemic storage diseases (amyloidosis and mucopolysacharidosis) may produce a MN compression due to pathologic deposition of various substances within the tunnel. However, some normal conditions such as pregnancy, especially in the 3 rd trimester, can cause similar symptoms.
MRI is currently the most preferable method in the visualization of peripheral nerves but due to the continuous improvement of US method, it has been established as a valuable tool in the management of the peripheral nerves' pathology [1, 2] . Using the high-end machines it is possible to demonstrate even the smallest distal nerve branches [3] [4] [5] . In compare with advanced imaging techniques such as CT and MRI it is a very easy, quick, painless and efficient method for diagnostic as well as for the treatment purposes (aspirations, injections).
Case report
A 39-year-old, 30-weeks-pregnant female visited the rheumatology department, complaining of intermittent aching sensation over the ventral wrist aspect as well as with the first three digits bilaterally. The same pattern numbness was aggravated during the night, as well as the grip weakness was mostly expressed in the non-dominant hand (left). During the last 3 weeks, symptoms had be-come intense and continuous, affecting daily activities as well as the night sleep. The patient was diagnosed with diabetes mellitus (DM) 10 years ago and 4 years ago, during the first pregnancy, she experienced the same symptoms in the left hand. She had been clinically diagnosed with left CTS and the symptoms remitted after the local corticosteroid (CS) injection.
Currently, after the clinical examination, the same interventional procedure was repeated; this time, in both hands. Insulin therapy was adjusted for the next days in accordance with glycemic blood levels. However, no remarkable results were reported in the right hand. The patient was relegated for US evaluation of the carpal tunnel, with a possibility of a second US-guided CT injection, if considered necessary.
The right hand examination revealed a small lump located in the proximity of the flexor digitorum tendons, 2 cm proximal to the wrist. Hoffmann-Tinel's and Phallen's tests were both negative. The 20-second-transducer compression to the carpal tunnel entrance level, triggered numbness at the area of the left median nerve (MN) supply. The test was negative in the right hand.
US evaluation revealed the MN normal size, echo-texture, and echogenicity in the right hand, obtained in two orthogonal planes. At 2 cm proximally to the carpal tunnel entrance, an abrupt increase of the MN cross section area was identified. The characteristic fascicular shape was replaced by a hypo-echoic tumor like mass of 18.3x6.2 mm, displaying a Doppler signal. In transverse view, the MN was detectable as an eccentric, mostly hypoechoic structure compressed by the formerly described mass (fig  1a,b) . A suspicion of MN schwannoma was raised.
Left hand US evaluation identified a bifid MN with an increased cross sectional area (sum of the 2 cross sectional areas of 15 mm 2 ) and the persistence of the median artery. In longitudinal view, compression of the MN under the flexor retinaculum ("notch sign") and an enlargement of the diameter proximal to the carpal tunnel were identified (fig 1f,g ).
After delivery, contrast MRI was performed and a fusiform, well defined, small, inhomogeneous MN tumor (18x9.7 mm) expressing T2 hyper-signal, T1 iso-signal with the surrounding muscles (flexor carpi radialis, flexor pollicis longus, superficial and deep digitorum flexors) and contrast substance load, suggestive for a schwannoma, was identified (fig 1d,e) . The patient postponed surgical treatment.
A year after, during the follow up, US examination revealed the same aspect of the schwannoma. The patient presented no symptoms in the right hand. In the left one, intermittent symptoms after long working days were described.
Discussions
The CTS is associated with different demographic and genetic factors as well as with certain medical/ physiological conditions and working habits [7] [8] [9] [10] . In this case, the female gender, 3 rd trimester pregnancy at the end of the fourth decade, DM, anatomic variant of the MN, and previous CTS history were significant factors contributing to the development of the clinical picture. The bifid MN and median artery presence per se, exposes itself to CTS development. In conjunction with a pregnancy and DM it can trigger chronic MN compression symptoms. The "notch sign" presence supports the hypothesis of a chronic pathology that should be regularly checked out. In this case, a local CS injection was shown to be effective.
Schwannoma is the most common benign tumor (arising from the Schwann cells in the nerve sheath) of the peripheral nerves. The MN is one of the most affected peripheral nerves. Usually schwannomas are painless, but in some cases they became symptomatic (pain, paresthesias and motor weakness) [11] .
It is well known that there is limitations in performing certain imaging or electrophysiological investigations in the case of non-life threatening conditions during pregnancy. In fact, certain medication protocols (NSAIDs) are restricted mostly after 30-32 weeks of pregnancy due to fetal (1 st trimester-higher rates of spontaneous abortion, 2 nd and 3 rd trimester-premature closure of the arterial duct and risk for subsequent pulmonary hypertension development) and maternal (excessive bleeding during delivery) possible side effects [12, 13] . Moreover, in a pregnancy associated with DM, medication with impact on the kidney function and glycemic levels should be given with caution.
In this particular case, US detected a different NM pathology, outside the right carpal tunnel but, mimicking a true CTS. Unnecessary maternal and fetal exposure to CS was avoided. US, electromyography, and MRI are useful tools complementary to the clinical examination. US detects the tumor but the clear depiction and differentiation may be supported by MRI assessment [10] . Surgical removal is usually curative. However, some authors recommend it only in symptomatic tumors with rapid enlargement or symptoms presentation during the follow-up.
US can be very useful in detecting local causes of MN compression inside the carpal tunnel. This information may change the therapeutic approach. Of note, US has advantages over MRI assessment, being totally safe in pregnancy, showing a higher spatial resolution and allowing the evaluation of long nerve segments in a short time and in a comparative fashion [14, 15] .
